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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

.D. NO. B-3481

STATE PROJECT__33098.1.1
F.A. PROJECT_BRSTP-96(2)

COUNTY___JOHNSTON

PROJECT DESCRIPTION _BRIDGE NO. 94 ON
—L- (NC 96) OVER LITTLE RIVER AT
—L— STA. 19+25.00

INVENTORY

NOTE ~ THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N, C, DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR T IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS WNDICATED HERENN AND THE ACTUAL CONDITIONS AT THE PROVECT SITE.

STATE STATE PROJECT B NO. SHEPT | 19k
IN.C.| 33098.1.1 (B-348D) 1116

STATE PROILNO. F.A.PROLNO. DESCRIPTION

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVAWLABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UMIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SO TEST DATA IS PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE. CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETARLS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT., FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR QPINION OF THE
OEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TG BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT JUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TQ BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

INVESTIGATED BY_J.. MILKOVITS, JR.  personngL_O-B. OTT

CHECKED BY__ D.N. ARGENBRIGHT C.D. CZAJKA

susmITTED BY DN. ARGENBRIGHT D.W. DIXON

DATE MAY 2004 H.R, CONLEY
C.E. POPE
W.T. DUGGINS
I.T. WALKER




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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GEOTECHNICAL UNIT
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS CONSIDERED TO .BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER,AND WHICH YIELDS LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1586) SOIL

CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

MELL _GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD OR MORE SIZES.

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

IN NON-COASTAL PLAIN MATERIAL»
OF WEATHERED ROCK.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV,) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
Vi 7. 2 T4 WFERBEDDED F/ - Py SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS
Ry STRF.GRAY SUTY (LA 0T WITH WTERGEDDED FHE SAD LATERSHEHY PUSTIC A6 ———— ST ROCK (WR} PER FOOT. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pre—— FINE 70 COARGE GRATN TONEDUS AND VETAMGRPHIC FOGK TraT AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL. GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (95% PASSING *200) (3857 PASSING %200} L WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. lfINNEE!STSEl Gggzs& Sgsﬁ‘-; Sggbnowmc s CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP Al a3 | a-2 a4 ]a5]a6]a7] 1,82 | A4 AD COMPRESSIBILITY ggr&aggg}auxns SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
- CLASS. A-3 | A6 A7 SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 30 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
ARG SR NN MODERATELY COMPRESSIBLE LIQUID LIMIT 3i-50 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD -
SYMBOL i%\"ﬁ?’ ﬁ@’g%% NONNNNY HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
ST il aink P SHELL BEDS, ETC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEGUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: 1% ;5;2 : o vkt ng;‘UéAR cLay 2325' QRGANIC MATERIAL GR';'(‘;!J"_-:R 51‘-;&]&““ OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
b L Hhek Maltnlel
' RESH, CRYSTALS T,FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RI R R
« 200 fI5 Mxbs Mxho Mx[35 MX35 M35 s Mias Muks MN3E MNBE MN SOILS TRACE OF ORGANIC MATTER 2.3 3-8y TRate |- 1o FRESH ggal:ﬁf; 1? CgYSTlLthEBRlGH FEW JoII S| 0CK RINGS UNDE %IZOTNF;EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 -5y 5 - 12% LITILE 18 - 207 ) :
LIQUID LIMIT 4B MXi41 MN |40 MX41 MN (40 MX}41 MN [40 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 187 12 - 20% SOME 26 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX N.P. g MX[1G MX[t MN [iE MN 10 MX 1O MX[11 M8 T MN LITTLE OR wicHLy | HIBHLY ORGANIC 0% >20% HIGHLY 357 AND ABOVE V. SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF “THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX [ [ ] 4 MX {8 MX |12 MX[16 MXPNo My  MODERATE ORGANIC FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO "SIES RELATIVE TO ONE ANDTHER PARALLEL T8 THE FRACTURE.
USUAL TYPESISTONE FRABS.|. o | o1 Ty oR cLAYEY sILTY | cLAYEY ORGANIC AVAN WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  {GRAVEL AND SAND| GRAVEL AND SAND SOILS SOILS MATTER STATIC WATER LEVEL AFTER HOURS, CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
D h A 24 X
:;Eg’ﬁm S cERaTE  SIROFICANT PORTIONG OF BOCK S0 CISCOLORATION e VETVERING EFFECTE, N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
B e FAIR T0 Vew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MOD.) ANITO KS, M LDSPARS ARE DULL AN LORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR T0 POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O‘UU‘* SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.J - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
: THE STREAM.
PL.OF A-7-6 < L.L.- 30 :P.LOF A-7-6 >L.l.- 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE ORSISTENCY PENETRATION RESISTENCE COMPR(ETSDSIZEFgﬂfNGTH sg’?g"‘sﬁgnﬁ*;ig'éz?’f%b‘ @ o o TEST BORING SAMPLE £ TESTED, M 7 T REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
IN-VALUE) N DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | oo . o sHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 175 LATERAL EXTENT
CRANLLAR LOOSE 41010 S~ BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL OTHER THAN S5~ SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES ) 109 BPF _LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEEENSENSE 38 70 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT |-MOTTLED MDT.- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e — — —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE (V. SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS UBUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <8.25 \*‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED 70O A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 .25 10 0.5 Sw/Su7E  INFERRED ROCK LINE PlETONETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
iﬁé}?&'ﬁy MEE?;?F S ; 13 ;35 0'51 T$D‘2 LUVIAL SOIL BOUNDARY D STaLLATION RT- RECOMPACTED COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERMIBLE ONLY IN SMALL AND BESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
. -
(COHESIVE) VERY STIFF 15 10 30 210 4 TTTet ALLOVIAL SDIL BOUN SLOPE INDICATOR TRIAXIAL SAMPLE 252;T§fgx2$§?mm0m. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (R.0.DJ - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 30 >4 25/025 DIP/DIP DIRECTION OF O INSTALLATION ) ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
FEYTOREOR CRAINSI3E ROCK STRUCTURES CBR - CBR samPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
PT N-Vi -
(O SPT n-vaLue VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 4 68 200 278 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 042 025 6.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py pron ABBREVIATIONS HARD gg“ngsag’g":;ﬁgagpggl:“ggﬁ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
BOULDER COBBLE GRAVEL SAND SAND St cLay AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE
(BLDR. (CoB. (GRJ (CSE. SD) (F. SDJ 8L €L BT - BORING TERMINATED SD. - SAND, SANDY HaRD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL.- CLAY SL. - SILT, SILTY ! SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 2.005 . BY MODERATE BLOWS.
R SLI - SLIGHTLY -
SIZE N 12 3 CPT - CONE PENETRATION TEST o e w MEDIUM AN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE NE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 33 INCHES REQUIRED TO PRODUCE A PENETRATION OF I FODT INTO SOIL WITH
SOIL. _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF & GEOLOGISTS PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MDISTURE DESCRIPTION O e TENETRATION TEST 74 - DRY UNIT WEIGHT VITH 60 BLOWS.
© - VOID RATIO SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION o FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
> SATURATED - USUALLY LIGUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
4 4 FRAC, - FRACTURED VST - VANE SHEAR TEST v STRATA ROCK GUALITY DESIGNATION (S.R.0.0.)- A MEASURE OF ROCK QUALITY DESCRIBED BY:
(AT FROM BELOW THE GROUND WATER TABLE FraGs, - FRecHEMS ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH D ENCT O ROCK SEGMENTS TN & STRATi BOUAL 10 DR GREATER THeN 16 CENVIMETERS DIVIDED
Ll | Lloup LiMIT SOFT OR MDRE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY THE T0TA LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REQUIRES DRYING TO D, - e FINGERNAIL,
M g JOPSOIL (T.8.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rg‘;?s - WET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLL. o PLASTIC LiMT ! HAMVER THPE: TERM SPACING 1ERM BENCH MaRK: TBM_SET ON CORNER OF EXISTING BRIDGE 21 LT
DRILL UNITS: ADVANCING TOOLS: VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET AT STA. 1I8+44 -L
oM_L OPTIMUM MOISTURE - MDIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE 0 automaTic  [] mANUAL WIDE 376 16 tEeT THICKLY BEDDED 15 - 4 FEET . .
L SHRINKAGE LIMIT ] wosue e CLAY BITS MODSRATELY CLOSE 170 FEEL THINLY BEDDED 0.6 - 15 FEET ELEVATION: 210,60
T - [ & conmuous FLsHT aucer CLOSE @6 10 1 FEET VERY THINLY BEDDED .03 - .16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . ady e PEET NOTES:
- DRY - @ [ &= VERY CLOSE LESS THAN 66 FEET THICKLY LAMINATED
ATTAIN OPTIMUM MOISTURE Xl & oLow ausers - THINLY LAMINATED < 0.088 FEET
PLASTICITY - [} wero racep Fincer srts K7 -NowL. INDURATION
PLASTICITY INDEX 1) DRy STRENGTH X cre-sse R FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[ tunc.-carsive mserts [+
NONPLASTIC 25 VERY LOW T cve-soe — FRIABLE RUBBING WITH FINGER FREES NUMERDUS GRAINS;
LOW PLASTICITY 515 SLIGHT @ CASING W/ ADVANCER - GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM O 0O HBND TO0LS:
" PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH 0 g M AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR 7 omes 0 ] souome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE. BIT T vee sveem Test DIFFICLLT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY
May 7, 2004
STATE PROJECT: 33098.1.1 (B-3481)
F.A. PROJECT: BRSTP-96 (2)
COUNTY: Johnston
DESCRIPTION: Bridge No. 94 on -L- (NC 96) over Little River at -L-
Station 19+25.00
SUBJECT: Geotechnical Report - Structure Inventory

Project Description
A three-span bridge, 200 feet in length with a 90° skew, is proposed on -L- (NC 96) over Little River to replace
the existing structure. The new bridge will be 32 feet longer than the existing bridge. The project is located in
Johnston County about 5 miles southeast of Zebulon.

The subsurface investigation was conducted during January of 2004 using a CME-45C drill machine with an
automatic hammer. Standard Penetration Test borings were performed at each of the four bent locations. All
borings were advanced until crystalline rock was encountered. Interior bent borings B1-A and B2-B were cored
using NXWL core equipment to recover rock samples from crystalline rock. Representative soil samples were
obtained for visual classification in the field and selected samples were sent to the Materials and Test Unit for
laboratory analysis. Four rock core samples were also sent to the Materials and Test Unit to determine Unit
Weight, Compressive Strength and Young’s Modulus.

Physiography and Geology
The project is located in the Piedmont Physiographic Province. The site is located within the Raleigh Geologic
Belt and is underlain by foliated to massive granitic rock. The topography is gently rolling with hills and
valleys.

Soeil Properties
Soils encountered at the project site include roadway embankment, alluvial and residual soils.

Roadway embankment soils are present at both end bent locations and range in thickness from 9.2 to 13.0 feet.
These soils consist predominantly of red-brown, moist, soft to medium stiff, silty clay (A-7-6). Embankment
soils are underlain by alluvial and/or residual soils.

SHEET 3
33098.1.1 (B-3481)

Alluvial soils were encountered in all borings except at end bent 2. The thickness ranges from 5.0 to 9.8 feet.
Alluvial soils consist of tan-brown and tan to dark gray, wet, loose to median dense, coarse and silty

sand (A-1-b, A-2-4). Tan-brown and tan-gray, moist to wet, soft to medium stiff, sandy silt and silty clay (A-4,
A-7-6) are also present. The alluvial soils were deposited on residual soil and/or weathered rock.

Residual soils were encountered in both end bents and interior bent borings B1-A and B2-B. The thickness
ranges from 3.3 to 15.7 feet. The soils consist of tan-brown, white-tan, black and gray, moist to wet, loose to
dense, saprolitic, coarse, silty and clayey sand (A-1-b, A-2-4, A-2-6) and brown, moist, stiff, sandy silt (A-4).
Weathered rock and/or crystalline rock underlie residual soils.

: Rock Properties
Weathered rock was derived from the underlying granite and ranges in thickness from 1.1 to 8.5 feet. The top
of weathered rock was encountered at elevations ranging from 193.2 at EB2-A to 177.4 feet at B2-A.

Crystalline rock was encountered at each boring location. The top of crystalline rock ranges in elevation from
191.5 at EB2-A to 174.4 feet at B1-A. Rock core was obtained from two of the interior bent borings.
Crystalline rock in borings B1-A and B2-B consists of gray - white, slightly weathered to fresh, hard, very
closely fractured, granite. Core recovery (REC) ranged from 96% in boring B1-A to 98% in boring B2-B.
Rock Quality Designation (RQD) is 96% in borings B1-A and B2-B. More detailed rock descriptions can be
found in the Core Boring Reports.

Goundwater
Groundwater was encountered at each bent location. Groundwater elevations ranged from 195.4 at EB2-A to
193.7 feet at EB1-B.

Notice
This Geotechnical foundation report is based on the bridge survey and hydraulic design report for bridge no. 94
on -L- (NC 96) over Little River dated June 24, 2002. If significant changes are made in the design or location
of the proposed structure, the subsurface information should be reviewed and modified as necessary.

Respectfully submitted,

gl Nl 1y

Joseph I. Milkovits, Jr.
Project Geologist
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| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |
GEOTECHNICAL UNIT BORING LOG

GEOTECHNICAL UNIT BORING LOG

SHEET 8
PROJECT NO. 33098.LI |ID. B-348l | COUNTY  JOHNSTON | GEOLOGIST  0.B. OT! PROJECT NO. 33098.LI |ID. B-348I |COUNTY  JOHNSTON | GEOLOGIST  E.C. CAMPBELL
SITE DESCRIPTION  BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER | |SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER
BORING NO. EBI-A  |BORING LOCATION  18+25 |OFFSET 15 LT | ALIGNMENT -L- OHR. 19.0° |[BORING NO. EBI-B  |BORING LOCATION  18+25 |OFFSET 13’ RT | ALIGNMENT -L- 0HR. 17.4°
COLLAR ELEVATION 210.8’ | NORTHING  7298I0 | EASTING 2208359 % HR. 16.6° ||COLLAR ELEVATION 210.7° | NORTHING 729807 | EASTING 2208387 UHR. 17.0°
TOTAL DEPTH 31.7° | DRILL MACHINE CME-45C | DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC ||TOTAL DEPTH 21.5° [ DRILL MACHINE CME-45C | DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC
START DATE 1/07/04 | COMPLETION DATE 1/07/04 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 317 START DATE 1/08/04 | COMPLETION DATE 1/08/04 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 215
cLgy, |PEPTHIBLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | W, (L) SOIL AND ROCK ELgy. |PEPTHIBLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | W l6 SOIL AND ROCK
200 F § s B i %03 -+
1 N I —_ N ROADWAY EMBANKMENT, 1
Taz|2|af2frojattiodiiiiii | sse | MO N peo-prow SLTY CLAY T 32|32]2]|W0 ROADWAY EMBANKNENT,
205.0 = I il Rt il ittt N 205.0 I RED-BROWN, SILTY CLAY
T N T82(1]2]3]|LO
SN T IR I e ss-2 | M f ALLUVIAL, 200.0 L
T i TAN-BROWN, SILTY SAND T ALLUVIAL,
T 1uz|2|3]4]L0 53 | MR R EC I IR L 5575 TAN-BROWN, SANDY SILT
195.0 N ] 195.0 —
T A 4 § TAN-BROWN, SILTY CLAY L I U D RESTUAL.
T 1920 7]9]15/10 <-4 T ) 3 TAN, SILTY SAND
190.0 =~ RESIDUAL. 190.0 —=21.4| 60 0.l VA~ WEATHERED ROCK (GRANITE)
£ U i 1 TAN-BROWN, SAPROLITIC, SILTY SAND T : ‘
85.0 - ° %’ 185.0 - " ELEVATION]I89.2 FEET ~
I WEATHERED ROCK (GRANITE) T - ON_CRYSTA[LINE ROCK
T 29.2/100 0.3 X T T T T (GRANITEY |
180.0 - 180.0 —- il S B Deheie
175.0 - "ELEVATION [79JEERT “ON 175.0 - il sy Mt
T C T CRYSTALCLINET ROCK ~ T it s Sttt Bt
T T T I XGRANITEY T T i sty My Ay
170.0 = i et e el 170.0 —+ e et et e
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[ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 1

s n SHEET 9
GEOTECHNICAL UNIT BORING LOG NG R
PROJECT NO. 33098.LI [m. B-348! [COUNTY JOHNSTON | GEOLOGIST  0.B. OTI CORE BO EPORT
SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER PROJECT. _33088.1.1 ~  ID:_ B-3481 COUNTY: Johnston BORINGNO:__ B1-A
BORING NO. BI-A IBORING LOCATION 18+90 IOFFSET 8 LT l ALIGNMENT -L- 0HR. N/A DESCRIPTION: Bridge No. 94 on -L- (NC 96) over Little River
COLLAR ELEVATION 9.9’ | NORTHING 729874 l BASTING 2208373 U HR N/A
TOTAL DEPTH 33.9’ l DRILL MACHINE CME-45C [DRILL METHOD WASH 'BORING, N—CASING] HAMMER TYPE AUTOMATIC LOGATION OF BORING: '
START DATE 1/13/04 [COMPLETION DATE 1/14/04 [SURFACE WATER DEPTH 1.5°  |DEPTH TO ROCK (7.5’ ORING: _L-Sta, 18:90, 8'LT COMPLETION DATE: _01/14/04
DEPTH|{BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE | l(-) SOIL AND ROCK COLLAR or GROUND ELEVATION: 1919 ft CORE SIZE: NXWL GEOLOGIST: 0.B. Oti
ELEV- Ve1) lo5i0.510.54F [0 25 50 75 100|NUMBER | fhol G DESCRIPTION —
T T I A R T CORE EQUIPMENT: N-Casing, CME-45C DRILLER: D.W. Dixon
19.9 : _____ —— : : : : e DRILL REC | RQD
190.0 —— ——— _ 5 ALLUVIAL, ELEV |DEPTH| RATE |RUN| @ | ) |SAMPLE FIELD CLASSIFICATION and REMARKS
4 25111 1(3]LO - S5-10 @ | @ | mivm | ® | % | @) [NumBER
DARK GRAY, SILTY SAND ——
T - 1744 175 1:00 (17.5-18.2 WR) Gray-white, slightly weathered, hard, very closely fractured, granite
185.0 —— - _ RESIDUAL, 2:10 07 | o7 ‘
+ 7514193810 ----| SS 533 WHITE-TAN, COARSE_SAND 14
4 [ R R e — % (50%) | (50%)
180.0 —- Aatututis ntudaite Biuiaid nisutel = 173.0] 189
. T 2.5 |100 0.3 Sty Intuiaie ——-—_.—_-_——I—O___Q—t—— ' % WEATHERED ROCK (GRANITE) 173.0] 188 ;zg .o .o e Gray-white, slightly weathered to fresh, hard, very closely fractured, granite
T I i A I = e | so |  azazs
1715.0 T— 75|60 0.0| L -1 __1__60/0.02 4 241 (100%)| (100%)
+~ ! 1t 1 lr---1 _—— |- 7 168.0| 239 | 1:10
70.0 -E'_'_ s e i wi RS- %K: CRYSTALLINE ROCK. 16801 23.9 ::z . o Gray-white, slightly weathered fo fresh, hard, very closely fractured, granitew m
T I A A (N };’, GRAY-WHITE, SLIGHTLY WEATHERED 322 | 50
50 T T P /| T0 FRESH, VERY CLOSE, HARD, w30 280 [To0 cloomon oo
e T R - T }',?:’ GRANITE 163.0| 288 3.55 Gray-white, fresh, hard, very closely fractured, granite
T I A A B 7 4:00 50 1 50 | RS2 =
T Tt~ || RS-2 % REC=967 RQD=96% 3:50 5.0 30.9-31.5'
0.0 —— | | | | |\ oo oC I & 3:19 (100%)| (100%)
S—p— p— == 1580 | 339 | 320
I N NG MINATED AT _
155.0 =  FLEVATION|G8.0FEET
T L IN"CRYSTAILLINE "ROCK
150.0 —— L1 (GRANITEY [ __
50 4 e e
w00 + S e S s
35.0 + IS il el siteiel
w00 + S P EeE
250 + e e
200 + S R
T R e et beleiete BOREHOLE TERMINATED AT ELEVATION OF 158.0 FEET, IN GRANITE.
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[ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |

SHEET 10

GEOTECHNICAL UNIT BORING LOG

PROJECT NO. 33098.L.I |ID. B-348l |COUNTY  JOHNSTON | GEOLOGIST  0.B. OTI
SITE DESCRIPTION. BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER

CORE BORING REPORT

| PROJECT: 33098.1.1 ID:  B-3481 COUNTY: Johnston BORING NO: B2-B

BORING NO. B2-B  |BORING LOCATION  19+65 |OFFSET 8" RT | ALIGNMENT -1 - ¢HR. N/A DESCRIPTION:  Bridge No. 94 on -L- (NC 96) over Little River
COLLAR ELEVATION 1S91.4° ‘ NORTHING 729947 ‘ EASTING 2208398 HHR N/A :

TOTAL DEPTH 30.7° | DRILL MACHINE CME-45C {DRILL METHOD N-CASING, NXWL IHAMMERT TYPE AUTOMATIC
START DATE 1/16/04 [COMPLETION DATE 1/16/04 [SURFACE WATER DEPTH 1.8°  |DEPTH TO ROCK 5.7’
DEPTH|{BLOW COUNT/|PEN. BLOWS PER FOOT SAMPLE | @I L SOIL AND ROCK ' COLLAR or GROUND ELEVATION: 1914 ft CORE SIZE: NXWL GEOLOGIST: 0.B. Ot

"~ LOCATION OF BORING: -L- Sta. 19+95, 8' RT COMPLETION DATE: 01/16/04

ELEV. e ckETO 25 50 75 100|NUMBER | Krar| & DESCRIPTION |
(FT.) 10.510.510.5{FT. MOl G ' CORE EQUIPMENT: N-Casing, CME-550 DRILLER: H.R. Conley

raAE S e - | DRiLL REC | RQD
WORIWOHIWOH] 1O A WOR S5-le O ALLUVIAL, ELEV |DEPTH| RATE [ RUN| () | (® | SAMPLE FIELD CLASSIFICATION and REMARKS

__________ - TAN-GRAY, SANDY SILT @ @ | my | @ | @) | % |NUMBER

191.4
190.0

o
o

_____ e e - = 17571 157 113 Gray-white, slightly weathered to fresh, hard, very closely fractured, granite
515|610 XIFT-—~~7- -7 S]] Ss-13 TAN-BROWN, COARSE SAND 1:04 47 | 44 | Rs3

"""""" R OO 1.08 5.0 19.6-20.1

IIll'lIlI

o
»

185.0

180.0

TAN-BROWN' SILTY SAND 1707} 207 1:07 Gray-white, fresh, hard, very closely fractured, granite
0:58 5.0 50 |

il At O P %/ WEATHERED ROCK (GRANITE) — 1 s
5.6 | 60 0.l 60/0:X| rs-3 10 wovel

_________ 1657] 257 | 128

RESIDUAL, 1:01 (©4%) | (88%)
0.6 11 [ 13113 L0 :“_‘_*%—_—__—_—_—_—_—_—_—“—* SS-14

1707 1 207 0:58

175.0

T 7]
LR )

SN

|
[
I
1
|
|
!
|

CRYSTALLINE ROCK, 16571 267 1:20 Gray-white, fresh, hard, very closely fractured, granite

.. , : : ) 1:23 50 | 50 | Rs4
GRAY-WHITE, SLIGHTLY WEATHERED TO : e 5o 276261

7| FRESH, VERY CLOSE, HARD, GRANITE ' 141 | (100%)| (100%)

160.7 ] 307 1:52

|
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|
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160.0

| _ELEVATIONI 60 JFEET
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155.0

150.0
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A S U —— - ‘ BOREHOLE TERMINATED AT ELEVATION OF 160.7 FEET, IN GRANITE.
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| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |
GEOTECHNICAL UNIT BORING LOG GEOTECHNICAL UNIT BORING LOG

SHEET 1l

PROJECT NO. 33098.Ll |I. B-348 [COUNTY  JOHNSTON | GEOLOGIST  0.B. OTI PROJECT NO. 33098.LI |ID. B-348l |COUNTY JOHNSTON | GEOLOGIST  0.B. OTI
SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER ||SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER
BORING NO. Bi-B  |BORING LOCATION  18+90 |OFFSET 8° RT | ALIGNMENT -L- 0HR. N/A  |[BORING NO. B2-A  |BORING LOCATION  19+65 |OFFET 8’ LT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 188.6° | NORTHING 729872 |EASTING 2208389 % HR. N/A  ||COLLAR ELEVATION 1917’ | NORTHING 729948 | |EASTING 2208382 % HR. N/A
TOTAL DEPTH 6.6° | DRILL MACHINE CME-45C | DRILL METHOD WASH BORING, N-CASING | HAMMER TYPE AUTOMATIC ||TOTAL DEPTH 8.4° | DRILL MACHINE CME-45C | DRILL METHODN-CASING, TRI-CONE | HAMMER TYPE AUTOMATIC
START DATE 1/20/04 | COMPLETION DATE 1/20/04 |SURFACE WATER DEPTH 4.9°  [DEPTH TO ROCK 6.6’ START DATE 1/15/04 | COMPLETION DATE 1/16/04 | SURFACE WATER DEPTH 1.4’  [DEPTH TO ROCK 8.4°
ELEV DEPTH|BLOW COUNTI|PEN. BLOWS PER FOOT SAMPLE | ¥, |(—) SOIL AND ROCK ‘ ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE |, ‘(-) SOIL AND ROCK
"1 FT) 10.510.550.5{FT)9 25 50 75 10QINUMBER| Aol G DESCRIPTION "1 F70 |0.5/0.510.5/FTI[0 25 50 75  100|NUMBER| {101l & DESCRIPTION
188.6 e e s S o T At s Mty Bty
T AN s Mt i 83 ALLUVIAL, T I B — — 5o
830 T 45] 7 |13 |87]0.6|[-N-d--- ] 766+ | s5-15 | w S TAN-GRAY, COARSE SAND 90.0 T 24| 1|2 |3 |to|Xs {1 W ALLUVIAL,
74! WEATHERED ROCK (GRANITE) B I e A A A N P SRR B s TAN-BROWN, COARSE SAND
180.0 - T ADVANCER REFUSAL AT 185.0 - A S s ety Bl 853 |
T T ELEVATION|IBZ.0JFEET~ 1.9 160 ool ---r - - -1 - - —60/0.07 V7 WEATHERED ROCK (GRANITE)
T "IN QRYSTALLINE ROCK T - ADVANCER REEUSAL AT~
5.0 == T T(GRANITEY | 180.0 = ~ELEVATION|IB3.3 FEET
T il s Htiy B T T IN"QRYSTALLINE “ROCK
10.0 - i Al el el 75.0 = - - - {-CBANTEY ) - -
650 I (SR EEE EECE EEE m0 SESEXEECE EREE ECEE
160.0 = s Rl el el 165.0 = Sy Rl Svlvied pivieied
550 =+ (S R BEEE BEbE 600 S S EEEE BEEE
150.0 - et ot el pheteded 155.0 - Sy Rt il sl
450 (S B REREEEEE 500 & (S SRt BEEEEEEE
40.0 + Aty Rt el el 5.0 = Bl ot Gttt it
350 - Sk ECEX ECEE ECE 0.0 3 I ECEX EECECECE
500 +- St B S 350 4 SRt EERCEEa S
250 + N RS e Bett 500 + SRR I REEt Bt
200 & JERE EER B S 50 + R Rk G e
50 + Sk EEEX EEEE EEEE 200 3 I ECEX EECECECE
0.0 —- [ s My R 15.0 - i pts Mty B
I N N NN NN N N B ettt shututinlh Sulutiats i I o N AN N N N Bttt st il Rt
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[ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |

GEOTECHNICAL UNIT BORING LOG GEOTECHNICAL UNIT BORING LOG SHEET 12

PROJECT NO. 33098.Ll [ID. B-348I [COUNTY JOHNSTON [GEOLOGIST  0.B. OTI PROJECT NO. 33098.Ll [, B-348 [COUNTY JOHNSTON |GEOLOGIST  E.C. CAMPBELL
SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER | |SITE DESCRIPTION BRIDGE NO. 94 ON -L- (NC 96) OVER LITTLE RIVER GROUND WATER
BORING NO. EB2-A |BORING LOCATION  20+25 |OFFSET 13' LT | ALIGNMENT -L- 0HR. DRY |[BORING NO. EB2-B |BORING LOCATION  20+25 |OFFSET 14° RT | ALIGNMENT -L- 0HR. 18.8’
COLLAR ELEVATION 210.2° | NORTHING 730009 |EASTING 2208384 % HR. 14.8" ||COLLAR ELEVATION 210.8 | NORTHING 730005 | EASTING 22084l % HR. 16.I"
TOTAL DEPTH 18.7° | DRILL MACHINE CME-45C | DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC ||TOTAL DEPTH 26.6° |DRILL MACHINE CME-45C | DRILL METHOD H.S. AUGERS |HAMMER TYPE AUTOMATIC
START DATE 1/12/04 | COMPLETION DATE 1/12/04 [SURFACE WATER DEPTH N/A  |DEPTH TO ROCK 8.7’ START DATE |/08/04 | COMPLETION DATE 1/08/04 | SURFACE WATER DEPTH N/A  [DEPTH TO ROCK N/A
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PROJ. NO. -33098.1.1
ID NO. - B-3481
COUNTY - JOHNSTON

SHEET 13
EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION INTERVAL | CLASS, |LL | PL|csanp| FsanD! siT | cltay| 10 | 40 | 200 |MOISTURE| ORGANIC
§S-6 14'RT 20+25 4.3-5.8 A7-609) | 41| 23] 231 | 279 | 210 | 281 | 94 80 53 18.6 -
§S-7 14'RT 20425 14.3-15.8 A-4(0) 31 | NP| 293 | 381 18.6 | 14.0| 100 | 83 40 - -
SS-8 14 RT 20+25 19.3-20.8 A-2-400) | 26 | NP | 46.0 | 37.0 | 109 | 6.0 | 90 64 | 20 - -

EBI-A
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) I % %
NO. OFFSET | STATION | INTERVAL | clasS. | LL | PL {csano| Fsano| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-1 15' LT 18+25 4.2-5.7 A-7-6(15) | 55 | 37 | 313 | 16.2 | 143 | 3841 95 73 52 - -
§8-2 15' LT 18+25 9.2-10.7 A-2-400) | 18] 3 395 | 299 | 165 | 140 | 97 73 34 - -
$8-3 15'LT 18425 14.2-15.7 A7-6(12) | 45 | 24 | 191 | 257 | 19.2 | 36.1 99 87 60 - -
S$8-4 15'LT 18+25 19.2-20.7 A-2-400) | 29 | NP | 48.7 | 327 | 105 8.0 92 62 21 - -
EBI-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl Jcsano| Fsanp| siLT | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
§8-5 13'RT 18+25 13.2-14.7 A-4(0) 231 7 | 257 | 369 | 153 | 221 | 100 | 8 | 41 23.7 -
Bl-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. { LL | PL lcsanp| Fsanp| ST | claY | 10 | 40 | 200 |MOISTURE| ORGANIC
$8-10 8LT 18+90 2.5-4.0 A-2-400) | 28 | NP | 251 | 56.8 8.1 100 | 100 | %4 | 21 - -
§S-11 8'LT 18490 7.5-9.0 A1-b(0) | 23 | NP | 736 | 20.1 2.3 4.0 81 38 7 - -
Bl-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csanp| Fsanp! st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$8-15 8' RT 18+90 4.5-55 A1-b(0) | 15 [ NP | 712 | 208 | 40 | 40 | 5 | 26 | 6 - -
B2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |INTERVAL | CLASS. | LL | PlL]csanp| Fsanp| ST | CLAY | 10 | 40 | 200 IMOISTURE| ORGANIC
§S-12 §'RT 19+65 0.6-2.1 A-4(0) 32| NP| 403 | 275 | 141 | 181 | 94 | 70 | 36 - -
$S-13 8'RT 19+65 5.6-7.1 A1-b(0) | 16 | NP | 839 | 128 1.3 2.0 95 | 25 4 - -
§8-14 8'RT 19465 10.6-12.1 A-2-4(0) | 37 | NP | 49.8 | 258 | 113 | 13.0 | 90 57 26 - -
EB2-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |NTERVAL | ctass. | LL. ] Pl |csano| Fsano| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
§5-9 13'LT 20+25 14.1-15.6 A-2-6(1) | 40 | 14 | 403 | 259 | 13.7 | 201 | 74 | 52 | 28 - -




GEOTECHNICAL UNIT FIELD SCOUR REPORT

PROJECT: 33098.1.1 ID:  B-3481 COUNTY:  Johnston

DESCRIPTION(1): __ Bridge No. 94 on -L- (NC 96) over Little River

INFORMATION ON EXISTING BRIDGE field inspection

Information obtained from:  [] microfilm (Reel: Pos:
] other:
BR.NO.. 94 BR.LENGTH: 168 NO. BENTS: 4 NO. BENTS IN: CHANNEL: 2 FLOODPLAIN:

FOUNDATION TYPE:  Timber and Steel Piles

2

SHEET 14 OF 16
DESIGN INFORMATION CONT.

STREAM IS: X DEGRADING

OTHER OBSERVATIONS AND COMMENTS:

AGGRADING (12)

EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES: None

INTERIOR BENTS:___ Contraction and local scour around bents no. 2, 3, 4 and 5. (1 to 2 feet total)

CHANNEL BED:  Minor contraction

CHANNEL BANKS:___ Minor contraction scour along the bank

EXISTING SCOUR PROTECTION:

TYPE(3): Concrete slopes

EXTENT(4): Across the end slope and 15+/- feet outside the edge of the bridge

EFFECTIVENESS(5):  Very effective

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.): _ None

DESIGN INFORMATION

CHANNEL BED MATERIAL(7):  Channel bed material consists of coarse to silty sand (SS-10,88-13,5S-15)

and sandy silt (SS-12)

CHANNEL BANK MATERIAL(8): Channel bank material consists of coarse to silty sand and sandy silt

CHANNEL BANK COVER(9): Channel bank cover consists of grass, shrubs and small to large trees

FLOOD PLAIN WIDTH(10): Flood plain width is approximately 200 feet.

FLOOD PLAIN COVER(11): Flood plain cover consists of grass, shrubs and woods

CHANNEL MIGRATION TENDENCY (13): Slight tendency for migration toward the east

GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14):
Bent 1: 182.0' Geotechnical analysis of scourability verses material strength yields a
' geotechnically adjusted scour elevation 9.8' higher than the theoretical
elevation shown on the Bridge and Hydraulic Design Report.

Bent 2: 185.0' Geotechnical analysis of scourability verses material strength yields a
geotechnically adjusted scour elevation 11.5" higher than the theoretical
elevation shown on the Bridge and Hydraulic Design Report.

é . d,l%‘)/\t g, DATE:  12-30-03

REPORTED BY:

\ J. 1. Mikovits. Jr.

INSTRUCTIONS

(1)  GIVE THE DESCRIPTION OF THE SPECIFIC SITE, INCLUDING ROUTE NUMBER AND BODY OF WATER CROSSED.

(2)  NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING, SLOUGHING,
SCOUR LOCATIONS, DEGRADATIONS, ETC.)

(3)  NOTE ANY EXISTING SCOUR PROTECTION (RIR RAP, ETC.)

(4)  DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

(65) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.

6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

(7)  DESCRIBE THE CHANNEL BED MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

(8) DESCRIBE THE CHANNEL BANK MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

©) DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.)

(10) GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).

(11) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)

(12) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING.

(13) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE
BRIDGE (APPROXIMATELY 100 YEARS).

(14) GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE
(APPROXIMATELY 100 YEARS). THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON
A BENT BY BENT BASIS WHERE VARIATIONS EXIST. DISCUSS THE RELATIONSHIP BETWEEN THE
HYDRAULICS THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. IF THE
GEOTECHNICALLY ADJUSTED SCOUR ELEVATION IS DEPENDENT ON SCOUR COUNTER MEASURES,
EXPLAIN. (RIPRAP ARMORING ON SLOPES, ETC.) THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION
IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION FOR JOINTING, FOLIATION,
BEDDING ORIENTATION AND FREQUENCY, CORE RECOVERY PERCENTAGE, PERCENTAGE RQD,
DIFFERENTIAL WEATHERING, SHEAR STRENGTH, OBSERVATIONS AT EXISTING STRUCTURES, OTHER
TESTS DEEMED APPROPRIATE, AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.



CORE PHOTOGRAPHS

B1-A

BOXES 1 & 2: 17.5 - 33.9 FEET
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CORE PHOTOGRAPHS

B2-B

BOXES 1 & 2: 15.7 - 30.7 FEET
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SITE PHOTOGRAPH 330051 1 (B-3481
Bridge No. 94 on -L- ( NC 96 ) over Little River




